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COMPLETE SPEaFICATION 
Prcoess for the Manufacture of Pulverised Iron 



WCi HoKURiku Kako Kabushiki Kaisha, 
a corporation of Japan^ of 2y l<:hoii:i^ Hondio- 
N^ombashi, (3mo-fcu, Tokyo, Japan, do here- 
by declare the inventaoa, for which we pray 
5 t£at a patent may be granted to us, and the 
method by which it is to bs perf oimed, to be 
particularly described in and by ths follow- 
ing statsnient: — 
The present invention relates to a process 
10 for the manufacture of pulverised iron, and 
more particularly the manufacture of a 
purity pulverised dron by a sinaple procedure 
and at low cost, whereby iron or steel is 
nitraded at an appropriate temperature and 
15 then the resulting Mtde material is puilverized 
to a desired grain size, and finsdity denitrided 
in a dcnitridii^ gas, such as hydrogen, by 
heating at a suitable tem-perature, or by ther- 
mal decomposition under avoidance of oxi- 
20 dation. 

The object of th-is invention is to provide 
a process which is extraordinarily simple and 
can avoid usual disadvantages and provide a 
pine iron powder. 
25 Prior methods for the production of pul- 
verised iron include: — 

(1) Pulverization of electrolytic iron; 
{2) Reducing high purity oxidized iron pow- 
der and crushing the resulting reduced 
30 iron powder; 

(3> Spraying molten iron; 
{4) Reducing and purifying powdered iron 
ores. 

The process of method (1), ^.e. a process of 
35 pulverizing dectrolytic iron, is only applic- 
able to fecial uses, ba^use electrolytic iron 
is inherently of a very high price and iron 
pulverized to a desired grain size frcmi sudh 
a high price material as the electrolytic iron 
40 is oonsequendy of a stiH higher price. 

In the process of method (2)— a process 
wherein oxidized high purity iron is aib- 

[Price ^ " - - 



jected to chemical reduction, and ihe thus 
reduced iron is pulverized' — ^the pulverized 
iron powder obtamable is at most 98% Fe, 
even when high purity oxidized iron is avadl- 
able from high grade or high purity iron ores. 
Regardless of ihe purity of tte material upon 
which ^e process is performed, it has been 
proved to be impossible to obtain 100% puri- 
ficataon. The iron powder accordimg to this 
process is of a rather considerably figji cost, 
although of course it is of relatively ioiw cost 
as compaxed with an electrolytic piulverized 
iron. 

In the process of method (3) wherein molten 
iron is sprayed, a molten iron with the carbon 
content controlled, for instance, at 3JZ to 
3.4% 'is ejected -fiuough an alimiina nozzle 
witi compressed air for converting said molten 
iron into oxide in powder form, which is 
chemicaHy reduced in an atmosphere con- 
taining C and O at a ratio of 3:2, and the 
product is piriiverised. Thus, the remaining 
oxygen wiM amoxmt to around 0.7% and jhe 
purity will be about 98%. Such procedures 
are intricate and higjt cost results. 

In the process of method (4), for reducing 
fine ores which is accompMiied. by purifica- 
laon the raw materials may be low priced^ tot 
a compleTc procedure is required in such cases. 
Accordingly the product obtained becomes 
high priced and the purity of the product is 
about 98% at most, 0.7 to 0.8% of oxygen 
remain at least 

T^e invention consists in a process for- 
mamifactuiang pulirarised dron of h%h purity, 
said process comprising nitridii^ thin steel 
scrap at devated tsmperatores in the presence 
of ammonia gas, puh^sing the nitidded; steeH 
to a desired particle size, and denitriding 
the pukerised product. 

The invention also consist^ m a process 
for manufacturing pulverised koai cl hi^ 
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purity, seid process comprising c h ar ging steel 
plate scrap of 0.5 JTinr. thidkness in layers into 
a furnace, gnamtaimng the layers of scrap 
at a temperatuife of 750** C in lihe i&uaiace 

5" for one hour, while passing aanmonia gas 
aherethrough tu sdtride the scrap, cooling the 
n^tridftd product^ crushing ibe c(K)ied product 
to pulTOnse it^ screening the crushed product: 
to obtain a pmder, chafing lihe mtrid^ ^w- 

10 der "wliich oas ipassed tiiroug^ the scieen into 
lihe furnace agam, and flmamtainBTig the powscbr 
St a i?Qnperatuce above 700"* C. inite i^ssence 
of o^en lio denitzide it 

llie denitriding step may he carried out 

15 at a temperature of 800** C. in tflje^ absence 
of oxygen by passing a dcnitmt&g gas 
throng the nitrided produce and such de- 
nitriding gas may be the mst& gas from the 
sutridh^ sliepL 

20 Examples. 

1. 5G0 gm thin steeH plate scrap of 0.5 
msxL tbickne ^ y ere placed an ilayers and 
charged in a 4ICWH mt&e furnace and tneatsed 
at 750** C/ for one thour 'wMe anmonia gas 

25 <was passed theretihrough, coolLed and crusted, 
and sieved to 100 medi. Tfe rc aiLting powder 
was charged again into the 4KWH iiiiuffle 
ifumace and treated £or 03 hour at SOD** C. 
Wii3i the waste gas from the nitriding le- 

30 ferred to ^jove passed therethrougji, the treat- 
ment was effected, which xesultai in a pro- 
duction of 485 ^ iron powder (—100 mesb) 
of 99.5% F€i. 

2. 500^t. niild sted scrap were charged 
35 into a 4 KjWH muJQSe furnace and tzeated at 

700** C for one hour with ammonia gas 
being passed tberetihroaigh, cni^ed aftier cod- 
ing, and sieved to —100 mesh. 

Agai n, the above powders were charged into 

40 the 4 KWH muffle furnace and treated at 
SOO** C. fQr^O.5 hour with the wastie gas from 
the nitriding rrferx^ to above bemg passed 
therethrough, and 490 gm iron powder of 
99.2% Fe (—100 mesh) were dbtamod 

45 WHAT WE CLAIM IS:— 

1. A process for manufacturing pulverised 
oroa of hiigh purity, said process comprising 
nitriding ibin steel scrap at elevated tern- 



peratuies hi the presence of ammonia gas, pul- 
«verising the nitrided stjed -to a desired particle 50 
siK, and denitriding the pulverised picduct. 

2. A process for mamrfacturing pulverised 
ar<m of higji purity, said process comprising 
chai^^^g steel plate scrap of 0.5 mm. thkkness 

in la3^s into a furnace, madntainiiDg t^e layers 55 
of scrap at a tsmperature of 750** C in the 
furnace for one hour, while passing ammonia 
gas therethrough to nitri(fe the scrap, cooling 
the nitrided product, crushing the cooled pro- 
duct to pulverise it, screening tirc crushed 60 
product to obtain a powder, cha-r^ng lihe nit- 
irided powder which has passed lihroagb the 
screen into the furnace again, and maintaining 
the powder at a temperature above 700** C 
in t3^ absence of oxygen to denitride it. 65 

3. A process for maiiuf acturix^ pu^mised 
iron of h^ purity, said process com^pimog 
dialog sbeel plate soap of 0.5 mm. thidc- 
ness in layers into a furnace, maintaining the 
layers of scrap at a temperature of 750** G 70 
in ^ furnace for one hour, while passing 
ammonia gas therethrough to nitride die soap, 
coolmg the nitrided product, crushmg the 
cooled prodfoct to pulverise it, screenii^ the 
crumbed prodtia with a lOOme^ screen, 75 
chaiging the nitrided powder whicb has passed 
throt^ the screen inco ibe furnace ^ain, 
maintaining the nitrided powder at a tempera- 
ture of 800^ C ia ti» furnace for one ha^M 
hour in the absence of oxygen, and passing 80 
denitriding gas throi:^ the furnace to (knit- 
ride the powder therein. 

4. A process according to Claim 2 or 3 
iwh,erdn die waste gas -from the mtridmg 
step is used to denitride the nitrided powder 85 
in the furnace, 

5. The process for mamifactaning pulverised 
iroii of h^ purity saibstantiaily as hereii^- 
f-OTe described and claimed, 

6. Pulverised iron of high purity obtained 90 
by the process heieiidiefc^e desoftt^ and 
damied. 

7. Puhrerised iron of high purity obtained 
in accordance with the foregoing Examples 

1 and 2. 95 
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